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DETAILED ACTION 

This Office Action is in response to the amendment filed on 6/01/06. Currently, claims 
9-27 are pending. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

Claims 9-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Zurcher et 
al., US Patent 6,500,724 in view of Admitted Prior Art. 

Zurcher discloses the semiconductor method substantially as claimed. See figures 1 and 
2, and corresponding text, where Zurcher shows, pertaining to claim 9, a method of forming an 
integrated circuit device comprising: forming a buried contact plug 38 on a cell array region of 
an integrated circuit substrate (figures 1 and 2; col. 2, lines 25-34); forming a resistor 32 on a 
peripheral circuit region of the integrated circuit substrate (figures 1 and 2; col. 2, lines 52-65); 
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forming a first pad contact plug 44 on the buried contact plug (figures 1 and 2; col. 3, lines 1-5); 
forming a second pad contact plug 42 on the resistor (figures 1 and 2; col. 3, lines 6-12); and 
forming a metal contact plug 44 on the second pad contact plug in the peripheral circuit region 
(figures 1 and 2; col. 3, lines 6-12). In addition, Zurcher shows, pertaining to claim 10, forming 
a capacitor 26/24/22/20 including in a lower electrode 20 on the first pad contact, a capacitor 
dielectric 22 on the lower electrode, and an upper electrode 24 on the capacitor dielectric layer. 
Also, Zurcher shows, pertaining to claim 11, wherein forming the capacitor 26/24/22/20 is 
preceded by: forming a lower interlayer dielectric layer 30 on the integrated circuit substrate, 
wherein the lower interlayer dielectric layer defines a contact hole 38 in the cell array region, 
wherein the buried contact plug 38 is disposed in the contact hole and wherein the resistor 32 is 
disposed on the lower interlayer dielectric layer (figure 1; col. 3, lines 1-15); and forming a first 
interlayer dielectric layer 34 on the lower interlayer dielectric layer, the buried contact plug and 
the resistor, wherein the first interlayer dielectric layer defines a first pad contact hole 38 in the 
cell array region and a second contact pad contact hole 42 in the peripheral circuit region and 
wherein the first and second pad contact plugs are disposed in the first and second pad contact 
holes, respectively (figure 1; col. 3, lines 1-15). Zurcher shows, pertaining to claim 12, wherein 
forming the metal contact plug further comprises: forming a second interlayer dielectric layer 46 
on the capacitor 26/24/22/20 and the first interlayer dielectric layer, the second interlayer 
dielectric layer defining a metal contact hole 44 in the peripheral circuit region (figure 1; col. 3, 
lines 10-15); and forming the metal contact plug 44 in the metal contact hole in the peripheral 
circuit region (figure 1; col. 3, lines 10-15). In addition, Zurcher shows, pertaining to claim 13, 
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further comprising forming an etch stop layer between the first interlayer dielectric layer and the 
second interlayer dielectric layer (col. 3, lines 16-26). 

In addition, Zurcher shows, pertaining to claim 15, forming a first pad contact plug 44 
and a buried contact plug 38 in a cell array region of an integrated circuit substrate and between a 
second pad contact plug 42 and a resistor 32 in a peripheral circuit region of the integrated circuit 
substrate (figures 1 and 2); and then forming a capacitor 26/24/22/20 on the first on the first pad 
contact plug in the cell array region of the integrated circuit substrate (figure 1); and forming a 
metal contact plug 44 on the second pad contact plug in the peripheral circuit region (figure 1 
and 2). In addition, Zurcher shows, pertaining to claim 16, wherein forming the capacitor 
comprises: forming a lower electrode 20 on the first pad contact plug 44 (figure 1); forming a 
capacitor dielectric layer 22 on the lower electrode (figure 1); and forming an upper electrode 24 
on the capacitor dielectric layer (figure 1). Also, Zurcher shows, pertaining to claim 17, wherein 
forming the capacitor is preceded by: forming the buried contact plug 38 on the cell array region 
of the integrated circuit substrate (figure 1); forming the resistor 32 on the peripheral circuit 
region of the integrated circuit substrate (figure 1); forming the first pad contact plug 44 on the 
buried contact plug in the cell array region (figure 1); and forming the second pad contact plug 
44 on the resistor in the peripheral circuit region (figure 1). Zurcher shows, pertaining to claim 
18, wherein forming the capacitor is further preceded by: forming a lower interlayer dielectric 
layer 22 on the integrated circuit substrate, wherein the lower interlayer dielectric layer defines a 
contact hole in the cell array region, wherein the buried contact plug is disposed in the contact 
hole and wherein the resistor 32 is disposed on the lower interlayer dielectric (figure 1); and 
forming a first interlayer dielectric layer 34 on the lower interlayer dielectric layer, the buried 
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contact plug and the resistor, wherein the first interlayer dielectric layer defines a first pad 
contact hole in the cell array region and a second pad contact hole in the peripheral circuit region 
and wherein the first and second pad contact plugs are disposed in the first and second pad 
contact holes, respectively (figure 1). In addition, Zurcher shows, pertaining to claim 19, 
wherein forming the metal contact plug further: forming a second interlayer dielectric layer 46 
on the capacitor and the first interlayer dielectric layer, the second interlayer dielectric layer 
defining a metal contact hole in the peripheral circuit region; and forming the metal contact plug 
in the metal contact hole in the peripheral circuit region (figure 1). Finally, Zurcher shows, 
pertaining to claim 20, further comprising forming an etch stop layer between the first interlayer 
dielectric layer and the second interlayer dielectric layer (col. 3, lines 15-20, silicon nitride is a 
none etch-stop material). 

However, Zurcher fails to show, pertaining to claims 9 and 15, forming an ohmic contact 
layer between the first pad contact plug and the buried contact plug and between the second pad 
contact plug and the resistor. In addition, Zurcher fails to show, pertaining to claim 14, further 
comprising: forming a first adhesion layer between the first pad contact plug and the first 
interlayer dielectric layer, between the first pad contact plug and buried contact plug, between 
the second pad contact plug and the first interlayer dielectric layer, and between the second pad 
contact plug and the resistor; and forming a second adhesion layer between the metal contact 
plug and the second interlayer dielectric layer and between the metal contact plug and the second 
pad contact plug. 

However, Zurcher fails to show, pertaining to claims 9 and 15, forming an ohmic layer 
between the first pad contact plug and the buried contact plug. 
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Admitted Prior Art teaches, that an ohmic layer can be formed at a bottom of a metal 
contact how to reduce the resistivity between the metal of the contact plug and the polysilicon of 
the resistor (page 2, lines 18-30). 

It would have been obvious to one of ordinary skill in the art to incorporate, forming an 
ohmic layer between the first pad contact plug and the buried contact plug, in the method of 
Zurcher, pertaining to claims 9 and 15, according to the teachings of Admitted Prior Art, with the 
motivation that, by forming an ohmic layer the resistivity between the contact and the polysilicon 
layer would be greatly reduced, resulting in a more efficient electrical connection to the 
semiconductor device. In addition, pertaining to claim 14, it is conventional that adhesion layers 
are included within metal contact plugs to ad in the reliability of the contact and would result in 
routine experimentation. 

Allowable Subject Matter 
Claims 21-27 are allowed over the prior art of record (subjected to further search). 

The following is an examiner's statement of reasons for allowance: The closest prior art 
of record, Zurcher et al., US Patent 6,500,724, fails to show the following step of: 

Pertaining to independent claim 1, " patterning the first conductive layer to provide a 
buried contact plug in the contact hole in the cell array region and a resistor on the lower 
interlayer dielectric layer in a peripheral circuit region on the integrated circuit substrate;". 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
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fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Response to Arguments 
Applicant's arguments with respect to claims 9-27 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stanetta D. Isaac whose telephone number is 571-272-1671. The 
examiner can normally be reached on Monday-Friday 9:30am -6:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Lebentritt can be reached on 571-272-1873. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Stanetta Isaac 
Patent Examiner 
September 25, 2006 
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